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(54) BURNER FOR MANUFACTURING FULLERENE AND METHOD FOR 
MANUFACTURING FULLERENE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a burner for 
manufacturing fulierenes, and a method for 
manufacturing ttie fulierenes using the burner, capable 
of stably manufacturing the fulierenes in a combustion 
furnace without provoking backfire even when the blow- 
out velocity of a carbon containing fuel gas and an 
oxygen containing gas are reduced. 
SOLUTION: The burner 10 for manufacturing the 
fulierenes conducts the carbon containing fuel gas and 
the oxygen containing gas from a burner head 14 
exposed in a reactor 11a into the reactor 11a. On the 
burner head 14 are set up, mixed and close to each 
other, many blow-out nozzles P25 through which either 
the carbon containing fuel gas or the oxygen containing 

gas is fed and many blow-out nozzles 024 through which either the carbon containing fuel 
gas or the oxygen containing gas is fed, while the blow-out nozzles P25 and the blow-out 
nozzles 024 have independent gas flow channels to prevent the mixing of the carbon 
containing fuel gas and the oxygen containing gas in the burner head 14. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the burner for manufacture of the fuUerene which draw carbon content fuel gas and 
oxygen content gas in said fission reactor from the burner head exposed to a fission reactor. To said 
burner head The exhaust nozzle P which passes said carbon content fuel gas or said oxygen content gas 
The exhaust nozzle Q which passes any of said carbon content fuel gas and said oxygen content gas or 
another side is intermingled, respectively, and are prepared at small spacing. [ many ] And said exhaust 
nozzle P and said exhaust nozzle Q are tihe burner for manufacture of the fullerene characterized by 
having had the gas passageway which became independent respectively and having prevented mixing 
with the carbon content fuel gas within said burner head, and oxygen content gas. 
[Claim 21 The burner for manufacture of the fullerene characterized by preparing said two or more 
burner heads in said fission reactor in the burner for manufacture of fullerene according to claim L 
[Claim 3] The burner for manufacture of the fullerene characterized by preparing the 1st and 2nd 
accumulators isolated to the upstream of said burner head, respectively in the burner for manufacture of 
fullerene according to claim 1 or 2, for the gas passageway of said exhaust nozzle P being open for free 
passage to said 1st accumulator, and the gas passageway of said exhaust nozzle Q being open for free 
passage to said 2nd accumulator. 

[Claim 4] In the burner for manufacture of fullerene according to claim 3, said 2nd accumulator is 
prepared in the upstream from said 1st accumulator. The insertion hole which penetrates said burner 
head from this 1st accumulator is prepared. The 1st pipe of a different cross-section configuration from 
the cross-section configuration in this insertion hole is installed to said 2nd accumulator through this 
insertion hole. The burner for manufacture of the fullerene characterized by for said 1st pipe forming the 
gas passageway of said exhaust nozzle Q, and the clearance between said insertion hole and said 1st pipe 
forming the gas passageway of said exhaust nozzle P. 

[Claim 5] the burner for manufacture of fullerene according to claim 4 — setting ~ said insertion hole - . 
a cross section - the burner for manufacture of the fullerene characterized by being circular and the 
cross section of said 1st pipe serving as any 1 configuration of a trigonum - 8 angle. 
[Claim 6] It is the burner for manufacture of the fullerene characterized by arranging said insertion hole 
equally substantially at said bumer head in the burner for manufacture of fullerene according to claim 4 
or 5. 

[Claim 7] While said 2nd accumulator is prepared in the upstream from said 1st accumulator and the 
insertion hole which penetrates said bumer head from said 1st accumulator is prepared in the bumer for 
manufacture of fullerene according to claim 3 With said insertion hole, the 2nd pipe which penetrates 
said bumer head from said 2nd accumulator through said 1st accumulator in another location is prepared 
in said burner head. The bumer for manufacture of the fullerene characterized by for said insertion hole 
forming the gas passageway of said exhaust nozzle P, and said 2nd pipe forming the gas passageway of 
said exhaust nozzle Q. 

[Claim 8] It is the bumer for manufacture of the fullerene characterized by for said exhaust nozzle P and 
said exhaust nozzle Q adjoining said bumer head equally substantially in the bumer for manufacture of 
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fullerene according to claim 7, and being arranged. 

[Claim 9] The manufacture approach of the fullerene which said carbon content fuel gas and said 
oxygen content gas are made to react to any 1 term of claims 1-8 in said fission reactor using the burner 
for manufacture of the fullerene of a publication, and manufacture fullerene. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the fuUerene which used 
the burner for manufacture of fullerene (C60, C70, C76, C78, and C84 are included), and this. 
[0002] 

[Description of the Prior Art] Fullerene is the generic name of the third carbon allotrope which ranks 
second to a diamond and a graphite, and is the carbon molecule of the shape of hollow husks closed in a 
network of five membered-rings and six membered-rings which is represented by C60 and C70 grade. 
Although it is comparatively that existence of fullerene was finally checked and it is a comparatively 
new carbon material, it is admitted that a specific physical property is shown because of the special 
molecular structure, for example, innovative application development is being quickly developed over 
the wide range following fields. 

(1) Since purification of the artificial diamond which has a fine crystal grain child by using application 
fullerene to a superhard ingredient as a precursor is attained, use to an abrasion resistance material with 
added value is expected. 

(2) If metallic potassium is doped to the application fullerene thin film to drugs, it is discovered that a 
superconducting material with a high transition temperature called 18K can be made, and since various, 
attract attention. 

(3) It uses that resist structure is further strengthened with mixing C60 with the application resist to a 
semiconductor device, and the application to next-generation semi-conductor manufacture is expected. 
Also in the fullerene of various carbon numbers, C60 and C70 are comparatively easy to compound, and 
it is expected that future need so also increases explosively. As the manufacture approach of fullerene 
leamed now, although there are laser vacuum deposition, a resistance heating method, an arc discharge 
method, a radio frequency heating method, a combustion method, a naphthalene thermal decomposition 
method, etc., the combustion method to which the incomplete combustion of the oxygen content gas of 
inert gas, such as helium, and oxygen and the hydrocarbon raw materials, such as benzene and toluene, 
is carried out all over a combustion furnace has a comparatively cheap manufacturing cost. 

[0003] 

[Problem(s) to be Solved by the Invention] In this combustion method, although the hydrocarbon raw 
material and oxygen content gas which were gasified in the combustion furnace, respectively are 
introduced and incomplete combustion is carried out under reduced pressure, if the fuel feed hopper and 
oxygen content gas supply opening which introduce hydrocarbon material gas and oxygen content gas 
separately, respectively are prepared in a combustion furnace and these are burned, since mixing of the 
ring main in a combustion furnace is imperfect, the yield of a combustion reaction of dispersion and 
fullerene is partially low. Then, if it blows off from many stomata (nozzle) in a combustion furnace after 
carrying out the pren^x of hydrocarbon material gas and the oxygen content gas within a burner, what is 
blown into a combustion furnace where ring main is mixed is performed, the naiscibility of the ring main 
in a combustion furnace is secured, and it can expect to improve the yield of fullerene by this. However, 
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when a such premix type burner is used, a backfire may happen depending on an operating condition, 
and it becomes an especially serious problem in the case of the large-sized manufacture furnace in an 
industrial scale, therefore there is a problem that it is necessary to pay careful attention in the design of a 
bumer. It aims at having been made in view of this situation, a backfire not happening, even if carbon 
content fuel gas and oxygen content gas blow off and it lowers a rate, but this invention being stabilized 
in a combustion furnace, and offering the manufacture approach of the burner for manufacture of the 
fullerene which can manufacture fuUerene, and the fuUerene using this. 
[0004] 

[Means for Solving the Problem] The bumer for manufacture of the fullerene concerning the 1st 
invention in alignment with said purpose It is the bumer for manufacture of the fullerene which draw 
carbon content fuel gas and oxygen content gas in said fission reactor from the bumer head exposed to a 
fission reactor. To said burner head Said carbon content fuel gas or said oxygen content gas An exhaust 
nozzle P The exhaust nozzle Q which passes any of said carbon content fuel gas and said oxygen content 
gas or another side is intermingled, respectively, and are prepared at small spacing. [ many ] And said 
exhaust nozzle P and said exhaust nozzle Q had the gas passageway which became independent 
respectively, and have prevented mixing with the carbon content fuel gas within said bumer head, and 
oxygen content gas. Since the gas which passes through an exhaust nozzle P and an exhaust nozzle Q is 
not mixed by this, even if it makes the rate of these gas late, there are no worries about a backfire. 
Furthermore, since many exhaust nozzles P and exhaust nozzles Q are intermingled at small spacing (for 
example, 0.5- 100mm), carbon content fuel gas and oxygen content gas are mixed immediately after jet. 
Here, it is contained also when making into a subject ozone gas (03) besides the pure oxygen gas which 
makes oxygen gas (02) a subject at oxygen content gas, and the carbon content fuel gas below the 
explosion limit may be further included in the case where inert gas, such as helium and an argon, is 
included, and oxygen content gas. Moreover, oxygen gas and ozone gas below the explosion limit may 
be included in carbon content fuel gas. Furthermore, inert gas, such as helium and an argon, may be 
included in carbon content fuel gas. 

[0005] In the bumer for manufacture of the fullerene which the bumer for manufacture of the fullerene 
concerning the 2nd invention requires for the 1st invention, said two or more bumer heads are prepared 
in said fission reactor. By this, manufacture of two or more burners which contain a bumer head, 
respectively, and a maintenance become easy. In the burner for manufacture of the fullerene concerning 
the 1st and 2nd invention, the 1st and 2nd accumulators isolated to the upstream of said bumer head, 
respectively are prepared, the gas passageway of said exhaust nozzle P is open for free passage to said 
1st accumulator, and the gas passageway of said exhaust nozzle Q is opening the bumer for manufacture 
of the fullerene concerning the 3rd invention for free passage to said 2nd accumulator. By this, the flow 
of the gas breathed out from an exhaust nozzle P and an exhaust nozzle Q, respectively becomes 
homogeneity. 

[0006] The burner for manufacture of the fullerene concerning the 4th invention In the bumer for 
manufacture of the fullerene concerning the 3rd invention, said 2nd accumulator is prepared in the 
upstream from said 1st accumulator. The insertion hole which penetrates said bumer head from this 1st 
accumulator is prepared. The 1st pipe of a different cross-section configuration from the cross-section 
configuration in this insertion hole is installed to said 2nd accumulator through this insertion hole, said 
1st pipe forms the gas passageway of said exhaust nozzle Q, and the clearance between said insertion 
hole and said 1st pipe forms the gas passageway of said exhaust nozzle P. By this, the number of the 
insertion holes formed in a burner head decreases, and an exhaust nozzle P and an exhaust nozzle Q can 
be formed by the higher consistency. In the bumer for manufacture of the fullerene which the burner for 
manufacture of the fullerene concerning the 5th invention requires for the 4th invention, said insertion 
hole is a cross-section round shape, and the cross section of said 1st pipe serves as any 1 configuration 
(still more preferably square) of a trigonum - 8 angle. By this, manufacture becomes easy. In the burner 
for manufacture of the fullerene which the bumer for manufacture of the fullerene concerning the 6th 
invention requires for the 4th and 5th invention, said insertion hole is arranged equally substantially at 
said bumer head. By this, gas can be more equally emitted from a nozzle head and mixing of carbon 
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content fuel gas and oxygen content gas can be performed more as a result. 
[0007] The burner for manufacture of the fuUerene concerning the 7th invention While said 2nd 
accumulator is prepared in the upstream from said 1st accumulator and the insertion hole which 
penetrates said burner head from said 1st accumulator is prepared in the burner for manufacture of the 
fuUerene concerning the 3rd invention With said insertion hole, the 2nd pipe which penetrates said 
burner head from said 2nd accumulator through said 1st accumulator in another location is prepared in 
said burner head. Said insertion hole forms the gas passageway of said exhaust nozzle P, and said 2nd 
pipe forms the gas passageway of said exhaust nozzle Q. In the burner for manufacture of the fuUerene 
which the burner for manufacture of the fuUerene concerning the 8th invention requires for the 7th 
invention, said exhaust nozzle P and said exhaust nozzle Q adjoin said burner head equally substantially, 
and are arranged. By this, an exhaust nozzle P and an exhaust nozzle Q are detached for a while, it can 
arrange in anotlier location, an exhaust nozzle P and exhaust nozzles Q can be made efficiently scattered 
as a whole, and the miscibUity of carbon content fuel gas and oxygen content gas can be raised more. 
Since the manufacture approach of the fuUerene concerning the 9th invention makes said carbon content 
fuel gas and said oxygen content gas react in said fission reactor and is manufacturing fuUerene using 
the burner for manufacture of the fuUerene concerning the 1st explained previously - the 8th invention, it 
is more efficient and the manufacture of fuUerene of it made into the purpose is attained. In addition, it 
is what was used in order that P and Q might distinguish two exhaust nozzles, and there is no technical 
semantics. 
[0008] 

[Embodiment of the Invention] Then, referring to the attached drawing, it explains per gestalt of the 
operation which materialized this invention, and an understanding of this invention is presented. The 
sectional view of the manufacturing installation which uses the burner for manufacture of the fuUerene 
which drawin g 1 requires for the gestalt of operation of the 1st of this invention, A view A-A sectional 
view [ in / in drawing 2 (A) / drawing 1 ], the explanatory view in which (B) shows the modification of 
an exhaust nozzle part, The sectional view of a manufacturing installation using the burner for 
manufacture of the fuUerene which drawing 3 requires for the gestalt of operation of the 2nd of this 
invention, A view B-B sectional view [ in / in drawing 4 / drawing 3 ], the sectional view of a 
manufacturing installation using the burner for manufacture of fuUerene with which drawing 5 starts the 
gestalt of operation of the 3rd of this invention, Drawing 6 is the sectional view of the burner for 
manufacture of the fuUerene which the detail sectional view of the burner for manufacture of the said 
fuUerene and drawing 7 require for this top view, and drawing 8 requires for the gestalt of operation of 
the 4th of this invention. 

[0009] The manufacturing installation 1 1 using the burner 10 for manufacture of fuUerene and this 
concerning the gestalt of operation of the 1st of this invention shown in drawing 1 and drawing 2 is 
explained. The manufacturing installation 11 is equipped with fission reactor 11a which the carbon 
content fuel gas and oxygen content gas which are supplied from the lower part are made to react under 
a low voltage elevated temperature, and manufactures fuUerene. It is cylindrical, this fission reactor 11a 
has the furnace wall 12 whose diam^tei: thi^ upper part reduces ia the shape of a taper and which consists 
of a heat-resistant metal, and refractory material 13 is stuck on that inside. It had the burner 10 for 
manufacture of fuUerene in the lower part of a fiimace wall 12, and the burner 10 for manufacture of 
these fuUerene is equipped with the tabular circular burner head 14 exposed to fission reactor 1 la, the 
accumulator (the 1st accumulator) 15 of the oxygen content gas formed in that lower part, and the 
accumulator (the 2nd accumulator) 16 of the carbon content fuel gas further formed in that lower part. A 
burner head 14 consists of heat-resistant metals, such as stainless steel or copper, the diameter is about 
20-300cm, and the cooling jacket section 17 is formed in the perimeter. In drawin g 2 (A), 18 and 19 
show the inlet port and outlet of a refrigerant which are connected with the cooling jacket section 17. 
Here, although water can also be used as a refrigerant, since the temperature of a burner head 14 falls, 
the heat carrier warmed suitably (for example, 150-350 degrees C) can also be used as a refrigerant (also 
setting in the gestalt of the foUowing operations the same). By this, while preventing the fault rise of the 
temperature of a bumer head 14, thermal efficiency is raised. Although the iron which is an example of a 
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metallic material, stainless steel, steel materials, copper, etc. can be used for the quality of the material 
of the cooling jacket section 17, when using a thermally conductive high ingredient like copper and 
brass especially aims at cooling of a burner head 14, it is desirable (also in the gestalt of the following 
operations, it is the same). The feed hopper 21 of the carbon content fuel gas which elevated 
temperatures, such as benzene and toluene, made the accumulator 16 evaporate [ feed hopper / 20 / of 
the oxygen content gas which mixed inert gas and oxygen, such as helium or an argon ] is formed in the 
accumulator 15. It is desirable that inert gas, such as a suitable quantity of helium or an argon, is 
contained also in this carbon content fuel gas. In the gestalt of this operation, and the gestalt of the 
following operations, since a gas stream flows upwards from the bottom, the bottom tums into the 
upstream and it serves as the downstream from the bottom. 

[0010] It is possible to arrange a heater suitably [ in order to prevent liquefaction of carbon content fuel 
gas, or in order to promote evaporation ] for the 2nd accumulator 16, and it is still more nearly free to 
form a heater, in order to heat oxygen content gas also to the 1st accumulator 15 (also in the gestalt of 
the following operations, it is the same). As shown in drawin g 2 (A), the insertion hole 22 of two or 
more cross-section round shapes penetrated in the vertical direction is equally formed in the burner head 
14 in the predetermined pitch (for example, 3-30nmi). Although the diameter of this insertion hole 22 is 
based also on a pitch with the adjacent insertion hole 22, it is about 2-20mm. And the pipe 23 of the 
square which is an example of a multiple pipe (the 1st pipe) is inserted in each insertion hole 22, 
respectively. Although the insertion hole 22 is open for free passage to the accumulator 15, it is opening 
the pipe 23 for free passage to the accumulator 16. It is blockaded completely and the oxygen content 
gas in an accumulator 15 and the carbon content fuel gas of an accumulator 16 mix diaphragm 23a of an 
accumulator 15 and an accumulator 16. On the other hand, as shown between the insertion hole 22 and a 
pipe 23 at the limb of drawing 2 (A), there are 4 clearances, oxygen content gas is sent in in fission 
reactor 11a from an accumulator 15 through this clearance, and carbon content fuel gas is sent in fission 
reactor 1 la from an accumulator 16 through a pipe 23. Therefore, the tip of a pipe 23 serves as the 
exhaust nozzle 24 of carbon content fuel gas, and the amount of [ excluding the part of a pipe 23 from 
the insertion hole 22 ] point becomes the exhaust nozzle 25 of oxygen content gas. 
[001 1] Moreover, since the gas passageway of carbon content fuel gas and oxygen content gas is divided 
as mentioned above, there is no fear of a backfire and the rate from exhaust nozzles 24 and 25 can be set 
as the optimal conditions which can manufacture fuUerene. Moreover, from each pipe 23, since the 
perimeter to oxygen content gas is supplied for carbon content fuel gas, ring main is mixed in the place 
which came out of the exhaust nozzles 24 and 25 of a bumer head 14. In order to collect from fission 
reactor 1 la the products discharged with gas, a bag filter is prepared through a syngas cooler and the 
generated fuUerene is collected with carbon black by this manufacturing installation 11. Moreover, in 
the gestalt of this operation, although carbon content fuel gas is supplied from the central pipe 23 and 
oxygen content gas is supplied from that perimeter, that perimeter to carbon content fuel gas can also be 
passed for oxygen content gas from the central pipe 23. In this case, the gas supplied to accumulators 15 
and 16 also interchanges. And in the gestalt of this operation, although the pipe 23 of a cross-section 
square was put in in the insertion, hole ZZ, a& shown^ for example in drawing 2 (B), it can also consider 
as the pipe 26 of a cross-section triangle, and can also consider as other configurations (for example, 5 - 
an octagon). Furthermore, if the configurations of the pipe inserted for receiving the cross-section 
configuration of an insertion hole differ, since the same or similar operation effectiveness will be 
demonstrated, this invention is applied also to such a thing. 

[0012] Next, although manufacturing installation 27a using the burner 27 for manufacture of fiillerene 
and this concerning the gestalt of operation of the 2nd of this invention shown in drawing 3 and drawing 
4 is explained, drawing 1 and the number same about the same component of draw ing 2 are attached, 
and the detailed explanation is omitted (also in the gestalt of the following operations, it is the same). 
The bumer 27 for manufacture of the fuUerene concerning the gestalt of the 2nd operation is formed in 
the lower part of fission reactor 1 lb, and has the bumer head 28 of bottom plate combination. The 1st 
and 2nd accumulator 29 and 30 is formed in the lower part of a bumer head 28, the feed hopper 31 of 
carbon content fuel gas is formed in the 1st accumulator 29, and the feed hopper 32 of oxygen content 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/10/2005 



gas is formed in the 2nd accumulator 30. On the other hand, the large and small insertion holes 33 and 
34 adjoin each other, and it is equally prepared in the burner head 28. Although the small insertion hole 
34 is open for free passage to the 1st accumulator 29, the pipe (the 2nd pipe) 35 which a lower limit 
opens for free passage to the 2nd accumulator 30 has inserted it in the large insertion hole 33. The 
diaphragm 36 of the 1st and 2nd accumulator 29 and 30 will be in a sealing condition completely, and 
the gas in an accumulator 29 and 30 will be mixed. In addition, although a pipe 35 penetrates a 
diaphragm 36 and welding or solder attachment is performed by the contact parts of a diaphragm 36 and 
a pipe 35 with the gestalt of this operation, a through tube is prepared in a diaphragm 36 and you may 
make it connect a pipe with this through tube (it is the same also with the gestalt of other operations). 
Although same extent as the bore of the small insertion hole 34 of the bore of a pipe 35 is desirable, it 
may be the case where it differs. Moreover, they are not indispensable requirements although it is 
desirable to attach a pipe 35 in a burner head 28 in the state of seal, and to make it gas not pass through 
the clearance between the large insertion hole 33 and a pipe 35. 

[0013] Although it is usually about 2-200mm although spacing of the large and small insertion holes 33 
and 34 is based also on the magnitude of fission reactor 1 lb, and the bore of the insertion hole 34 has 
about 1-10 desirablenmi, according to the magnitude of fission reactor 1 lb, it adjusts suitably. By this, 
the point section of the insertion hole 34 serves as the exhaust nozzle 37 of carbon content fuel gas, and 
the point section of a pipe 35 serves as the exhaust nozzle 38 of oxygen content gas. Since carbon 
content fuel gas and oxygen content gas mixed and burned within fission reactor 1 lb by this and carbon 
content fuel gas and oxygen content gas have been independent within a burner head 28, even if it is 
reduced pressure and a low gas flow rate, there is neither a backfire nor the danger of explosion. 
Therefore, it is stabilized and fullerene can be manufactured. 

[0014] Next, the manufacturing installation 41 using the burner 40 for manufacture of fullerene and this 
concerning the gestalt of the 3rd operation which show drawing 5 - drawing 7 is explained. In the gestalt 
of this operation, the burner 40 for manufacture of two or more fullerene is forhied in the bottom plate 
43 of the fission reactor 42 which constitutes a manufacturing installation 41. A bottom plate 43 consists 
of metal members, such as copper or stainless steel, and it is cooled with the heat carrier or water of 
predetermined temperature in order to prevent the rise of temperature. Although the burner 40 for 
manufacture of fullerene is shown in drawing 6 , fundamental structure is the same as that of the burner 
10 for manufacture of the fullerene concerning the gestalt of the 1st operation, and is equipped with the 
1st and 2nd accumulator 45 and 46 under the upside burner head 44 (namely, upstream). The perimeter 
of a burner head 44 is equipped with the cooling jacket section 47, and refrigerants, such as water, 
circulate. 48 and 49 are the inlet ports and outiets of a refrigerant, respectively. The insertion hole 50 of 
a large number which penetrate a burner head 44 was formed, and the square pipe steel 51 (for example, 
a cross-section triangle - an octagon) with which one side was extended to the 2nd accumulator 46 has 
inserted in this insertion hole 50. In addition, the diaphragm 52 of the 1st and 2nd accumulator 45 and 
46 is sealed completely. The feed hopper 54 by which the feed hopper 53 which supplies either carbon 
content fuel gas or oxygen content gas supplies any of carbon content fuel gas or oxygen content gas or 
another side to the 2nd accumulator 46 is formedin the 1st accumulator 45. 

[0015] The burner 40 for manufacture of such fullerene is arranged at the bottom plate 43 of a fission 
reactor 42 as densely as possible, as shown in drawing 5 . Since carbon content fuel gas and oxygen 
content gas pass along an independent gas passageway and are mixed in a fission reactor 42 within the 
burner 40 for manufacture of fullerene by this, there are no worries about a backfire etc. Furthermore, 
since the burner 40 for manufacture of fullerene is divided separately, manufacture is easy and repair is 
possible by exchanging only the bumer 40 for manufacture of fullerene which broke down also when it 
was failure further. With the gestalt of this operation, although the cooling jacket section 47 was formed 
in bumer 40 the very thing for manufacture of fullerene, the cooling jacket section cannot be prepared in 
the bumer for manufacture of fullerene, but the cooling section can also be prepared in a bottom plate, 
and the burner for manufacture of fullerene can be arranged to a bottom plate still more densely by this. 
[0016] Next, the bumer 56 for manufacture of the fullerene conceming the gestalt of the 4th operation 
shown in drawing 8 is explained. The bumer 56 for manufacture of these fullerene is used instead of the 
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burner 40 for manufacture of the fuUerene concerning the gestalt of the 3rd operation, and is put in order 
and used for a bottom plate 43. And the fundamental configuration of the burner 56 for manufacture of 
fullerene is the same as that of the burner 27 for manufacture of the fuUerene concerning the gestalt of 
the 2nd operation, that is, it is shown in drawing 8 - as - the burner 56 for manufacture of fullerene - 
the lower part (namely, upstream) of a burner head 57 - the 1st and 2nd accumulator 58 and 59 - 
having - an accumulator 58 ~ either carbon content fuel gas or oxygen content gas - an accumulator 59 
- either carbon content fuel gas or oxygen content gas - it has the feed hoppers 60 and 61 into which 
another side is introduced. The large insertion hole 62 of a path and the small insertion hole 63 of a path 
are formed in a burner head 57, and the pipe 64 is inserted in the large insertion hole 62 of a path. The 
bore of a pipe 64 serves as a bore of the insertion hole 63, an EQC, or an approximate value (for 
example, 0.5-3mm). The diaphragm 65 which classifies the 1st and 2nd accumulator 58 and 59 serves as 
sealing structuie, and tlie perimeter of the pipe 64 to penetrate is sealed by welding or solder attachment. 

[0017] Comparatively large jet nozzle 65a of a path is prepared in the center of a burner head 57, and 
two or more nozzle stomata 66 are formed in it at the point section. From this jet nozzle 65a, it is 
possible to put in other matter (for example, silicon, metals, other inorganic substance powder, activity, 
or inert gas) except carbon content fuel gas and oxygen content gas in a fission reactor, and the 
conjugated compound of fullerene can be manufactured if needed. Moreover, when special, carbon 
content fuel gas and oxygen content gas can also be blown [ ****** j i^^^ ^ fission reactor. Even if it is 
this case, since the premix of the gas blown is not carried out, a backfire etc. does not happen, it is 
stabilized and operation can do it. With the gestalt of this operation, although not considered as cooling 
structure, the burner-head body is possible also for circulating a refrigerant, further, can prepare the 
cooling jacket section or a cooling pipe in a bottom plate 43, and can also be cooled to it. By using the 
burners 40 and 56 for manufacture of the 3rd and the fullerene concerning the gestalt of the 4th 
operation, each burner can be changed an individual exception and the manufacturing installation of 
more large-sized fullerene can be constituted. By preparing a mounting flange in the perimeter of the 
burners 40 and 56 for manufacture of the 3rd and the fullerene concerning the gestalt of the 4th 
operation, it demounts to a bottom plate 43 simply, and becomes possible. Refractories can also be 
suitably stuck on the part which has not exposed the burners 40 and 56 for manufacture of fullerene on 
the front face of a bottom plate 43. 

[0018] This invention is not hmited to the gestalt of operation of said each, and this invention is applied 
also when it constitutes the manufacturing installation of fullerene combining the gestalt of said 
operation. Moreover, in the gestalt of said operation, there are aromatic hydrocarbon, such mixture, etc., 
such as alt.** meta besides the aliphatic series saturation which can use the thing of arbitration as carbon 
content fuel gas, for example, has a straight chain or branched chain, such as methane, ethane, a 
propane, ethylene, and a propylene, or unsaturated hydrocarbon, the above mentioned benzene, and 
toluene, a xylene of Para, naphthalene, and an anthracene. Since the temperature in a fullerene 
composition region is low temperature as compared with other approaches, construction of large-sized 
equipment of the, combustion method with which the above mentioned burner for manufacture of 
fullerene is used is attained, and it is fit for mass production method of fullerene. Although the approach 
of generally carrying out the incomplete combustion of the above-mentioned carbon hydrogen raw 
material using the gas which makes oxygen (oxygen gas and ozone gas) a subject although the 
conditions of arbitration may be set up will be used if the combustion methods and conditions in a 
combustion method are conditions which fullerene generates, the mixed gas (oxygen content gas) of 
inert gas, such as helium and an argon, and oxygen may be used for this oxygen. Although the 
combustion temperature in this case is based also on the class of coal-for-coke-making-ized hydrogen, it 
is usually about 1200-1700 degrees C more preferably 1000-2100 degrees C. Moreover, although what 
is necessary is just to also choose suitably the rate of the carbon content fiiel gas and oxygen content gas 
in combustion, it becomes smaller oxygen content capacity to stoichiometric combustion oxygen content 
capacity. Moreover, although the pressure in a fission reactor is arbitrary if it is a pressure which can 
manufacture fullerene, generally it is good that it is 30 - l(M)torr more preferably ten to 600 torr. In 
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addition, in the gestalt of said the operation of each, ahhough the burner for manufacture of hula lanes 
was formed in the pars basilaris ossis occipitalis of a fission reactor, the fitting location and approach are 
arbitrary. 
[0019] 

[Effect of the Invention] The manufacture approach of the burner for manufacture of fuUerene according 
to claim 1 to 8 and fuUerene according to claim 9 has prevented mixing with the carbon content fuel gas 
within said burner head, and oxygen content gas so that clearly also from the above explanation. By this, 
since there is no mixing of carbon content fuel gas and oxygen content gas within a burner, there are no 
worries about a backfire etc. And since many exhaust nozzles P and exhaust nozzles Q are intermingled 
at small spacing, carbon content fuel gas and oxygen content gas are mixed immediately after jet, it is 
more efficient and the manufacture of fuUerene of them is attained. Especially, since two or more burner 
heads are prepaied in the fission reactor in the burner for manufacture of fulierene according to claim 2, 
manufacture of two or more burners which contain a burner head, respectively, and a maintenance 
become easy, and also the burner for manufacture of the fulierene of the number of arbitration is put in 
order, and a large-sized manufacturing installation can be constituted. 
[0020] In the burner for manufacture of fulierene according to claim 3, since the 1st and 2nd 
accumulators isolated to the upstream of a burner head, respectively are prepared, the flow of the gas 
breathed out from an exhaust nozzle P and an exhaust nozzle Q, respectively becomes homogeneity 
more, and manufacture of more efficient fulierene can be expected. In the burner for manufacture of 
fulierene according to claim 4 The insertion hole which penetrates a burner head from the 1st 
accumulator is prepared, and the 1st pipe of a different cross-section configuration from the cross- 
section configuration in an insertion hole is installed to the 2nd accumulator through an insertion hole. 
Since the 1st pipe forms the gas passageway of an exhaust nozzle Q and the clearance between an 
insertion hole and the 1st pipe forms the gas passageway of an exhaust nozzle P, the number of the 
insertion holes formed in a burner head decreases, and an exhaust nozzle P and an exhaust nozzle Q can 
be formed by the higher consistency. Furthermore, since carbon content fuel gas and oxygen content gas 
touch more closely, the miscibility of ring main improves. 

[0021] The insertion hole of the bumer for manufacture of fulierene according to claim 5 is a cross- 
section round shape, and since the cross section of the 1st pipe serves as any 1 configuration (still more 
preferably square) of a trigonum - 8 angle, while manufacture is easy, a positive exhaust nozzle is 
securable for the outside of the 1st pipe. In the bumer for manufacture of fulierene according to claim 6, 
since the insertion hole is arranged equally substantially at the bumer head, it can emit gas more equally 
from a nozzle head, and can perform mixing of carbon content fuel gas and oxygen content gas more as 
a result. The bumer for manufacture of fulierene according to claim 7 While the 2nd accumulator is 
prepared in the upstream from the 1st accumulator and the insertion hole which penetrates a bumer head 
from the 1st accumulator is prepared With an insertion hole, the 2nd pipe which penetrates a bumer head 
from the 2nd accumulator through the 1st accumulator in another location is prepared in a bumer head. 
Since an insertion hole forms the gas passageway of an exhaust nozzle P and the 2nd pipe forms the gas 
passageway of an exhaust nozzle Q,. it becomes certaia easUy diss^ocialing [ of ga& J manufactaite- And 
since the manufacture approach of fulierene according to claim 9 is manufacturing fulierene using the 
bumer for manufacture of fuUerene according to claim 1 to 8, it can raise safety and can manufacture a 
lot of fulierene efficiently. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of the fullerene which used 
the burner for manufacture of fullerene (C60, C70, C76, C78, and C84 are included), and this. 
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PRIOR ART 



[Description of the Prior Art] Fullerene is the generic name of the third carbon allotrope which ranks 
second to a diamond and a graphite, and is the carbon molecule of the shape of hollow husks closed in a 
network of five membered-rings and six membered-rings which is represented by C60 and C70 grade. 
Although it is comparatively that existence of fullerene was finally checked and it is a comparatively 
new carbon material, it is admitted that a specific physical property is shown because of the special 
molecular structure, for example, innovative application development is being quickly developed over 
the wide range following fields. 

(1) Since purification of the artificial diamond which has a fine crystal grain child by using application 
fullerene to a superhard ingredient as a precursor is attained, use to an abrasion resistance material with 
added value is expected. 

(2) If metallic potassium is doped to the application fullerene thin film to drugs, it is discovered that a 
superconducting material with a high transition temperature called 18K can be made, and since various, 
attract attention. 

(3) It uses that resist structure is further strengthened with mixing C60 with the application resist to a 
semiconductor device, and the application to next-generation semi-conductor manufacture is expected. 
Also in the fullerene of various carbon numbers, C60 and C70 are comparatively easy to compound, and 
it is expected that future need so also increases explosively. As the manufacture approach of ftiUerene 
learned now, although there are laser vacuum deposition, a resistance heating method, an arc discharge 
method, a radio frequency heating method, a combustion method, a naphthalene thermal decomposition 
method, etc., the combustion method to which the incomplete combustion of the oxygen content gas of 
inert gas, such as helium, and oxygen and the hydrocarbon raw materials, such as benzene and toluene, 
is carried out all over a combustion fumace has a comparatively cheap manufacturing cost. 
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EFFECT OF THE mVENTION 



[Effect of the Invention] The manufacture approach of the burner for manufacture of fullerene according 
to claim 1 to 8 and fullerene according to claim 9 has prevented mixing with the carbon content fuel gas 
within said burner head, and oxygen content gas so that clearly also from the above explanation. By this, 
since there is no mixing of carbon content fuel gas and oxygen content gas within a bumer, there are no 
worries about a backfire etc. And since many exhaust nozzles P and exhaust nozzles Q are intermingled 
at small spacing, carbon content fuel gas and oxygen content gas are mixed immediately after jet, it is 
more efficient and the manufacture of fullerene of them is attained. Especially, since two or more burner 
heads are prepared in the fission reactor in the burner for manufacture of fullerene according to claim 2, 
manufacture of two or more burners which contain a burner head, respectively, and a maintenance 
become easy, and also the bumer for manufacture of the fullerene of the number of arbitration is put in 
order, and a large-sized manufacturing installation can be constituted. 
[0020] In the burner for manufacture of fullerene according to claim 3, since the 1st and 2nd 
accumulators isolated to the upstream of a burner head, respectively are prepared, the flow of the gas 
breathed out from an exhaust nozzle P and an exhaust nozzle Q, respectively becomes homogeneity 
more, and manufacture of more efficient fullerene can be expected. In the bumer for manufacture of 
fullerene according to claim 4, The insertion hole which penetrates a burner head from the 1st 
accumulator is prepared, and the 1st pipe of a different cross-section configuration from the cross- 
section configuration in an insertion hole is installed to the 2nd accumulator through an insertion hole. 
Since the 1st pipe forms the gas passageway of an exhaust nozzle Q and the clearance between an 
insertion hole and the 1st pipe forms the gas passageway of an exhaust nozzle P, the number of the 
insertion holes formed in a bumer head decreases, and an exhaust nozzle P and an exhaust nozzle Q can 
be formed by the higher consistency. Furthermore, since carbon content fuel gas and oxygen content gas 
touch more closely, the miscibility of ring main improves. 

[0021] The insertion hole of the bumer for manufacture of fullerene according to claim 5 is a cross- 
section round shape, and since the cross section of the 1st pipe serves as any 1 configuration (still more 
preferably square) of a trigonum - 8 angle, while manufacture is easy, a positive exhaust nozzle is 
securable for the outside of the 1st pipe. In the bumer for manufacture of fullerene according to claim 6, 
since the insertion hole is arranged equally substantially at the bumer head, it can emit gas more equally 
from a nozzle head, and can perform mixing of carbon content fuel gas and oxygen content gas more as 
a result. The bumer for manufacture of fullerene according to claim 7, While the 2nd accumulator is 
prepared in the upstream from the 1st accumulator and the insertion hole which penetrates a bumer head 
from the 1st accumulator is prepared With an insertion hole, the 2nd pipe which penetrates a bumer head 
from the 2nd accumulator through the 1st accumulator in another location is prepared in a bumer head. 
Since an insertion hole forms the gas passageway of an exhaust nozzle P and the 2nd pipe forms the gas 
passageway of an exhaust nozzle Q, it becomes certain easily dissociating [ of gas ] manufacture. And 
since the manufacture approach of fullerene according to claim 9 is manufacturing fullerene using the 
bumer for manufacture of fullerene according to claim 1 to 8, it can raise safety and can manufacture a 
lot of fullerene efficiently. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In this combustion method, although the hydrocarbon raw 
material and oxygen content gas which were gasified in the combustion furnace, respectively are 
introduced and incomplete combustion is carried out under reduced pressure, if the fuel feed hopper and 
oxygen content gas supply opening which introduce hydrocarbon material gas and oxygen content gas 
separately, respectively are prepared in a combustion furnace and these are burned, since mixing of the 
ring main in a combustion furnace is imperfect, the yield of a combustion reaction of dispersion and 
fuUerene is partially low. Then, if it blows off from many stomata (nozzle) in a combustion furnace after 
carrying out the premix of hydrocarbon material gas and the oxygen content gas within a burner, what is 
blown into a combustion furnace where ring main is mixed is performed, the miscibility of the ring main 
in a combustion furnace is secured, and it can expect to improve the yield of fuUerene by this. However, 
when a such premix type burner is used, a backfire may happen depending on an operating condition, 
and it becomes an especially serious problem in the case of the large-sized manufacture furnace in an 
industrial scale, therefore there is a problem that it is necessary to pay careful attention in the design of a 
burner. It aims at having been made in view of this situation, a backfire not happening, even if carbon 
content fiiel gas and oxygen content gas blow off and it lowers a rate, but this invention being stabilized 
in a combustion furnace, and offering the manufacture approach of the burner for manufacture of the 
fuUerene which can manufacture fuUerene, and the fuUerene using this. 
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MEANS 



[Means for Solving the Problem] The burner for manufacture of the fullerene concerning the 1st 
invention in alignment with said purpose It is the burner for manufacture of the fullerene which draw 
carbon content fuel gas and oxygen content gas in said fission reactor from the burner head exposed to a 
fission reactor. To said burner head Said carbon content fuel gas or said oxygen content gas An exhaust 
nozzle P The exhaust nozzle Q which passes any of said carbon content fuel gas and said oxygen content 
gas or another side is intermingled, respectively, and are prepared at small spacing. [ many ] And said 
exhaust nozzle P and said exhaust nozzle Q had the gas passageway which became independent 
respectively, and have prevented mixing with the carbon content fuel gas within said bumer head, and 
oxygen content gas. Since the gas which passes through an exhaust nozzle P and an exhaust nozzle Q is 
not mixed by this, even if it makes the rate of these gas late, there are no worries about a backfire. 
Furthermore, since many exhaust nozzles P and exhaust nozzles Q are intemwngled at small spacing (for 
example, 0.5-lOOmm), carbon content fuel gas and oxygen content gas are mixed inmiediately after jet. 
Here, it is contained also when making into a subject ozone gas (03) besides the pure oxygen gas which 
makes oxygen gas (02) a subject at oxygen content gas, and the carbon content fuel gas below the 
explosion limit may be further included in the case where inert gas, such as helium and an argon, is 
included, and oxygen content gas. Moreover, oxygen gas and ozone gas below the explosion limit may 
be included in carbon content fuel gas. Furthermore, inert gas, such as helium and an argon, may be 
included in carbon content fuel gas. 

[0(X)5] In the bumer for manufacture of the fullerene which the burner for manufacture of the fullerene 
concerning the 2nd invention requires for the 1st invention, said two or more bumer heads are prepared 
in said fission reactor. By this, manufacture of two or more burners which contain a burner head, 
respectively, and a maintenance become easy. In the bumer for manufacture of the fullerene concerning 
the 1st and 2nd invention, the 1st and 2nd accumulators isolated to the upstream of said bumer head, 
respectively are prepared, the gas passageway of said exhaust nozzle P is open for free passage to said 
1st accumulator, and the gas passageway of said exhaust nozzle Q is opening the bumer for manufacture 
of the fullerene concerning the 3rd invention for free passage to said 2nd accumulator. By this, the flow 
of the gas breathed out from an exhaust nozzle P and an exhaust nozzle Q, respectively becomes 
homogeneity. 

[0006] The bumer for manufacture of the fullerene concerning the 4th invention In the bumer for 
manufacture of the ftiUerene concerning the 3rd invention, said 2nd accumulator is prepared in the 
upstream from said 1st accumulator. The insertion hole which penetrates said burner head from this 1st 
accumulator is prepared. The 1st pipe of a different cross-section configuration from the cross-section 
configuration in this insertion hole is installed to said 2nd accumulator through this insertion hole, said 
1st pipe forms the gas passageway of said exhaust nozzle Q, and the clearance between said insertion 
hole and said 1st pipe forms the gas passageway of said exhaust nozzle P. By this, the number of the 
insertion holes formed in a bumer head decreases, and an exhaust nozzle P and an exhaust nozzle Q can 
be formed by the higher consistency. In the bumer for manufacture of the fullerene which the bumer for 
manufacture of the fullerene concerning the 5th invention requires for the 4th invention, said insertion 
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hole is a cross-section round shape, and the cross section of said 1st pipe serves as any 1 configuration 
(still more preferably square) of a trigonum - 8 angle. By this, manufacture becomes easy. In the bumer 
for manufacture of the fuUerene which the burner for manufacture of the fullerene concerning the 6th 
invention requires for the 4th and 5th invention, said insertion hole is arranged equally substantially at 
said bumer head. By this, gas can be more equally emitted from a nozzle head and mixing of carbon 
content fuel gas and oxygen content gas can be performed more as a result. 
[0007] The bumer for manufacture of the fullerene concerning the 7th invention While said 2nd 
accumulator is prepared in the upstream from said 1st accumulator and the insertion hole which 
penetrates said bumer head from said 1st accumulator is prepared in the burner for manufacture of the 
fullerene concerning the 3rd invention With said insertion hole, the 2nd pipe which penetrates said 
bumer head from said 2nd accumulator through said 1st accumulator in another location is prepared in 
said bumer head. Said insertion hole forms the gas passageway of said exhaust nozzle P, and said 2nd 
pipe forms the gas passageway of said exhaust nozzle Q. In the bumer for manufacture of the fullerene 
which the bumer for manufacture of the fullerene concerning the 8th invention requires for the 7th 
invention, said exhaust nozzle P and said exhaust nozzle Q adjoin said bumer head equally substantially, 
and are arranged. By this, an exhaust nozzle P and an exhaust nozzle Q are detached for a while, it can 
arrange in another location, an exhaust nozzle P and exhaust nozzles Q can be made efficiently scattered 
as a whole, and the miscibility of carbon content fuel gas and oxygen content gas can be raised more. 
Since the manufacture approach of the fullerene concerning the 9th invention makes said carbon content 
fuel gas and said oxygen content gas react in said fission reactor and is manufacturing fullerene using 
the bumer for manufacture of the fullerene concerning the 1st explained previously - the 8th invention, it 
is more efficient and the manufacture of fullerene of it made into the purpose is attained. In addition, it 
is what was used in order that P and Q might distinguish two exhaust nozzles, and there is no technical 
semantics. 
[0008] 

[Embodiment of the Invention] Then, referring to the attached drawing, it explains per gestalt of the 
operation which materialized this invention, and an understanding of this invention is presented. The 
sectional view of the manufacturing installation which uses the bumer for manufacture of the fullerene 
which drawing 1 requires for the gestalt of operation of the 1st of this invention, A view A-A sectional 
view [ in / in drawing 2 (A) / drawing 1 ], the explanatory view in which (B) shows the modification of 
an exhaust nozzle part. The sectional view of a manufacturing installation using the bumer for 
manufacture of the fullerene which drawing 3 requires for the gestalt of operation of the 2nd of this 
invention, A view B-B sectional view [ in / in drawing 4 / drawing 3 ], the sectional view of a 
manufacturing installation using the bumer for manufacture of fullerene with which drawing 5 starts the 
gestalt of operation of the 3rd of this invention, Drawing 6 is the sectional view of the bumer for 
manufacture of the fullerene which the detail sectional view of the burner for manufacture of the said 
fullerene and drawin g 7 require for this top view, and drawing 8 requires for the gestalt of operation of 
the 4th of this invention. 

[00091 The manufacturing installation 1 1 using the bumer 10 for manufacture of fullerene and this 
conceming the gestalt of operation of the 1st of this invention shown in drawing 1 and drawing 2 is 
explained. The manufacturing installation 1 1 is equipped with fission reactor 11a which the carbon 
content fuel gas and oxygen content gas which are supplied from the lower part are made to react under 
a low voltage elevated temperature, and manufactures fullerene. It is cylindrical, this fission reactor 11a 
has the fiiraace wall 12 whose diameter the upper part reduces in the shape of a taper and which consists 
of a heat-resistant metal, and refractory material 13 is stuck on that inside. It had the bumer 10 for 
manufacture of fullerene in the lower part of a furnace wall 12, and the bumer 10 for manufacture of 
these fullerene is equipped with the tabular circular bumer head 14 exposed to fission reactor 1 la, the 
accumulator (the 1st accumulator) 15 of the oxygen content gas formed in that lower part, and the 
accumulator (the 2nd accumulator) 16 of the carbon content fuel gas further formed in that lower part. A 
bumer head 14 consists of heat-resistant metals, such as stainless steel or copper, the diameter is about 
20-300cm, and the cooling jacket section 17 is formed in the perimeter. In drawing 2 (A), 18 and 19 
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show the inlet port and outlet of a refrigerant which are connected with the cooling jacket section 17. 
Here, although water can also be used as a refrigerant, since the temperature of a burner head 14 falls, 
the heat carrier warmed suitably (for example, 150-350 degrees C) can also be used as a refrigerant (also 
setting in the gestalt of the following operations the same). By this, while preventing the fault rise of the 
temperature of a burner head 14, thermal efficiency is raised. Although the iron which is an example of a 
metallic material, stainless steel, steel materials, copper, etc. can be used for the quality of the material 
of the cooling jacket section 17, when using a thermally conductive high ingredient like copper and 
brass especially aims at cooling of a burner head 14, it is desirable (also in the gestalt of the following 
operations, it is the same). The feed hopper 21 of the carbon content fuel gas which elevated 
temperatures, such as benzene and toluene, made the accumulator 16 evaporate [ feed hopper / 20 / of 
the oxygen content gas which mixed inert gas and oxygen, such as helium or an argon ] is formed in the 
accumulator 15. It is desirable that inert gas, such as a suitable quantity of helium or an argon, is 
contained also in this carbon content fuel gas. In the gestalt of this operation, and the gestalt of the 
following operations, since a gas stream flows upwards from the bottom, the bottom turns into the 
upstream and it serves as the downstream from the bottom. 

[0010] It is possible to arrange a heater suitably [ in order to prevent liquefaction of carbon content fuel 
gas, or in order to promote evaporation ] for the 2nd accumulator 16, and it is still more nearly free to 
form a heater, in order to heat oxygen content gas also to the 1st accumulator 15 (also in the gestalt of 
the following operations, it is the same). As shown in drawing 2 (A), the insertion hole 22 of two or 
more cross-section round shapes penetrated in the vertical direction is equally formed in the burner head 
14 in the predetermined pitch (for example, 3-30mm). Although the diameter of this insertion hole 22 is 
based also on a pitch witii the adjacent insertion hole 22, it is about 2-20mm. And the pipe 23 of the 
square which is an example of a multiple pipe (the 1st pipe) is inserted in each insertion hole 22, 
respectively. Although the insertion hole 22 is open for free passage to the accumulator 15, it is opening 
the pipe 23 for free passage to the accumulator 16. It is blockaded completely and the oxygen content 
gas in an accumulator 15 and the carbon content fuel gas of an accumulator 16 mix diaphragm 23a of an 
accumulator 15 and an accumulator 16. On the other hand, as shown between the insertion hole 22 and a 
pipe 23 at the limb of drawing 2 (A), there are 4 clearances, oxygen content gas is sent in in fission 
reactor 11a from an accumulator 15 through this clearance, and carbon content fuel gas is sent in fission 
reactor 11a from an accumulator 16 through a pipe 23. Therefore, the tip of a pipe 23 serves as the 
exhaust nozzle 24 of carbon content fuel gas, and the amount of [ excluding the part of a pipe 23 from 
the insertion hole 22 ] point becomes the exhaust nozzle 25 of oxygen content gas. 
[0011] Moreover, since the gas passageway of carbon content fuel gas and oxygen content gas is divided 
as mentioned above, there is no fear of a backfire and the rate from exhaust nozzles 24 and 25 can be set 
as the optimal conditions which can manufacture fuUerene. Moreover, from each pipe 23, since the 
perimeter to oxygen content gas is supplied for carbon content fuel gas, ring main is mixed in the place 
which came out of the exhaust nozzles 24 and 25 of a burner head 14. In order to collect from fission 
reactor 1 la the products discharged with gas, a bag filter is prepared through a syngas cooler and the 
generated fuUerene is collected with carbon black by this manufacturing installation 11. Moreover, in 
the gestalt of this operation, although carbon content fuel gas is supplied from the central pipe 23 and 
oxygen content gas is supplied from that perimeter, that perimeter to carbon content fuel gas can also be 
passed for oxygen content gas from the central pipe 23. In this case, the gas supplied to accumulators 15 
and 16 also interchanges. And in the gestalt of this operation, although the pipe 23 of a cross-section 
square was put in in the insertion hole 22, as shown, for example in drawing 2 (B), it can also consider 
as the pipe 26 of a cross-section triangle, and can also consider as other configurations (for example, 5 - 
an octagon). Furthermore, if the configurations of the pipe inserted for receiving the cross-section 
configuration of an insertion hole differ, since the same or similar operation effectiveness will be 
demonstrated, this invention is applied also to such a thing. 

[0012] Next, although manufacturing installation 27a using the burner 27 for manufacture of fuUerene 
and this concerning the gestalt of operation of the 2nd of this invention shown in drawing 3 and drawing 
4 is explained, drawing 1 and the number same about the same component of drawing 2 are attached. 
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and the detailed explanation is omitted (also in the gestalt of the following operations, it is the same). 
The burner 27 for manufacture of the fuUerene concerning the gestalt of tfie 2nd operation is formed in 
the lower part of fission reactor 1 lb, and has the burner head 28 of bottom plate combination. The 1st 
and 2nd accumulator 29 and 30 is formed in the lower part of a burner head 28, the feed hopper 31 of 
carbon content fuel gas is formed in the 1st accumulator 29, and the feed hopper 32 of oxygen content 
gas is formed in the 2nd accumulator 30. On the other hand, the large and small insertion holes 33 and 
34 adjoin each other, and it is equally prepared in the burner head 28. Although the small insertion hole 
34 is open for free passage to the 1st accumulator 29, the pipe (the 2nd pipe) 35 which a lower limit 
opens for free passage to the 2nd accumulator 30 has inserted it in the large insertion hole 33. The 
diaphragm 36 of the 1st and 2nd accumulator 29 and 30 will be in a sealing condition completely, and 
the gas in an accumulator 29 and 30 will be mixed. In addition, although a pipe 35 penetrates a 
diaphragm 36 and welding or solder attachment is performed by the contact parts of a diaphragm 36 and 
a pipe 35 with the gestalt of this operation, a through tube is prepared in a diaphragm 36 and you may 
make it connect a pipe with this through tube (it is the same also with the gestalt of other operations). 
Although same extent as the bore of the small insertion hole 34 of the bore of a pipe 35 is desirable, it 
may be the case where it differs. Moreover, they are not indispensable requirements although it is 
desirable to attach a pipe 35 in a burner head 28 in the state of seal, and to make it gas not pass through 
the clearance between the large insertion hole 33 and a pipe 35. 

[0013] Although it is usually about 2-200mm although spacing of the large and small insertion holes 33 
and 34 is based also on the magnitude of fission reactor 1 lb, and the bore of the insertion hole 34 has 
about 1-10 desirablemm, according to the magnitude of fission reactor 1 lb, it adjusts suitably. By this, 
the point section of the insertion hole 34 serves as the exhaust nozzle 37 of carbon content fuel gas, and 
the point section of a pipe 35 serves as the exhaust nozzle 38 of oxygen content gas. Since carbon 
content fuel gas and oxygen content gas mixed and burned within fission reactor 1 lb by this and carbon 
content fuel gas and oxygen content gas have been independent within a bumer head 28, even if it is 
reduced pressure and a low gas flow rate, there is neither a backfire nor the danger of explosion. 
Therefore, it is stabilized and fuUerene can be manufactured. 

[0014] Next, the manufacturing installation 41 using the bumer 40 for manufacture of fuUerene and this 
concerning the gestalt of the 3rd operation which show drawing 5 - drawing 7 is explained. In the gestalt 
of this operation, the bumer 40 for manufacture of two or more fuUerene is formed in the bottom plate 
43 of the fission reactor 42 which constitutes a manufacturing installation 41. A bottom plate 43 consists 
of metal members, such as copper or stainless steel, and it is cooled with the heat carrier or water of 
predetermined temperature in order to prevent the rise of temperature. Although the burner 40 for 
manufacture of fuUerene is shown in drawing 6 , fundamental structure is the same as that of the bumer 
10 for manufacture of the fuUerene concerning the gestalt of the 1st operation, and is equipped with the 
1st and 2nd accumulator 45 and 46 under the upside bumer head 44 (namely, upstream). The perimeter 
of a bumer head 44 is equipped with the cooling jacket section 47, and refrigerants, such as water, 
circulate. 48 and 49 are the inlet ports and outlets of a refrigerant, respectively. The insertion hole 50 of 
a large number which penetrate a bumer head 44 was formed, and the square pipe steel 51 (for example, 
a cross-section triangle - an octagon) with which one side was extended to the 2nd accumulator 46 has 
inserted in this insertion hole 50. In addition, the diaphragm 52 of the 1st and 2nd accumulator 45 and 
46 is sealed completely. The feed hopper 54 by which the feed hopper 53 which supplies either carbon 
content fuel gas or oxygen content gas supplies any of carbon content fuel gas or oxygen content gas or 
another side to the 2nd accumulator 46 is formed in the 1st accumulator 45. 

[0015] The bumer 40 for manufacture of such fuUerene is arranged at the bottom plate 43 of a fission 
reactor 42 as densely as possible, as shown in drawin g 5 . Since carbon content fuel gas and oxygen 
content gas pass along an independent gas passageway and are mixed in a fission reactor 42 within the 
bumer 40 for manufacture of fuUerene by this, there are no worries about a backfire etc. Furthermore, 
since the bumer 40 for manufacture of fuUerene is divided separately, manufacture is easy and repair is 
possible by exchanging only the bumer 40 for manufacture of fuUerene which broke down also when it 
was failure further. With the gestalt of this operation, although the cooling jacket section 47 was formed 
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in burner 40 the very thing for manufacture of fuUerene, the cooling jacket section cannot be prepared in 
the burner for manufacture of fullerene, but the cooling section can ^so be prepared in a bottom plate, 
and the burner for manufacture of fullerene can be arranged to a bottom plate still more densely by this. 
[0016] Next, the burner 56 for manufacture of the fullerene concerning the gestalt of the 4th operation 
shown in drawing 8 is explained. The burner 56 for manufacture of these fullerene is used instead of the 
burner 40 for manufacture of the fullerene concerning the gestalt of the 3rd operation, and is put in order 
and used for a bottom plate 43. And the fundamental configuration of the burner 56 for manufacture of 
fullerene is the same as that of the burner 27 for manufacture of the fullerene concerning the gestalt of 
the 2nd operation, that is, it is shown in drawing 8 — as — the burner 56 for manufacture of fullerene ~ 
the lower part (namely, upstream) of a burner head 57 — the 1st and 2nd accumulator 58 and 59 ~ 
having ~ an accumulator 58 - either carbon content fuel gas or oxygen content gas - an accumulator 59 
- either carbon content fuel gas or oxygen content gas — it has the feed hoppers 60 and 61 into which 
another side is introduced. The large insertion hole 62 of a path and the sniall insertion hole 63 of a path 
are formed in a burner head 57, and the pipe 64 is inserted in the large insertion hole 62 of a path. The 
bore of a pipe 64 serves as a bore of the insertion hole 63, an EQC, or an approximate value (for 
example, 0.5-3mm). The diaphragm 65 which classifies the 1st and 2nd accumulator 58 and 59 serves as 
sealing structure, and the perimeter of the pipe 64 to penetrate is sealed by welding or solder attachment. 

[0017] Comparatively large jet nozzle 65a of a path is prepared in the center of a burner head 57, and 
two or more nozzle stomata 66 are formed in it at the point section. From this jet nozzle 65a, it is 
possible to put in other matter (for example, silicon, metals, other inorganic substance powder, activity, 
or inert gas) except carbon content fuel gas and oxygen content gas in a fission reactor, and the 
conjugated compound of fullerene can be manufactured if needed. Moreover, when special, carbon 
content fuel gas and oxygen content gas can also be blown [ ****** ] [^iq ^ fission reactor. Even if it is 
this case, since the premix of the gas blown is not carried out, a backfire etc. does not happen, it is 
stabilized and operation can do it. With the gestalt of this operation, although not considered as cooling 
structure, the burner-head body is possible also for circulating a refrigerant, further, can prepare the 
cooling jacket section or a cooling pipe in a bottom plate 43, and can also be cooled to it. By using the 
burners 40 and 56 for manufacture of the 3rd and the fullerene concerning the gestalt of the 4th 
operation, each burner can be changed an individual exception and the manufacturing installation of 
more large-sized fullerene can be constituted. By preparing a mounting flange in the perimeter of the 
burners 40 and 56 for manufacture of the 3rd and the fullerene concerning the gestalt of the 4th 
operation, it demounts to a bottom plate 43 simply, and becomes possible. Refractories can also be 
suitably stuck on the part which has not exposed the burners 40 and 56 for manufacture of fullerene on 
the front face of a bottom plate 43. 

[0018] This invention is not limited to the gestalt of operation of said each, and this invention is applied 
also when it constitutes the manufacturing installation of fullerene combining the gestalt of said 
operation. Moreover, in the gestalt of said operation, there are aromatic hydrocarbon, such mixture, etc., 
such, as alt.** meta besides the aliphatic series saturation which can use the thing of arbitration as carbon 
content fuel gas, for example, has a straight chain or branched chain, such as methane, ethane, a 
propane, ethylene, and a propylene, or unsaturated hydrocarbon, the above mentioned benzene, and 
toluene, a xylene of Para, naphthalene, and an anthracene. Since the temperature in a fullerene 
composition region is low temperature as compared with other approaches, construction of large-sized 
equipment of the combustion method with which the above mentioned burner for manufacture of 
fullerene is used is attained, and it is fit for mass production method of fullerene. Although the approach 
of generally carrying out the incomplete combustion of the above-mentioned carbon hydrogen raw 
material using the gas which makes oxygen (oxygen gas and ozone gas) a subject although the 
conditions of arbitration may be set up will be used if the combustion methods and conditions in a 
combustion method are conditions which fullerene generates, the mixed gas (oxygen content gas) of 
inert gas, such as helium and an argon, and oxygen may be used for this oxygen. Although the 
combustion temperature in this case is based also on the class of coal-for-coke-making-ized hydrogen, it 
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is usually about 1200-1700 degrees C more preferably 1000-2100 degrees C. Moreover, although what 
is necessary is just to also choose suitably the rate of the carbon content fuel gas and oxygen content gas 
in combustion, it becomes smaller oxygen content capacity to stoichiometric combustion oxygen content 
capacity. Moreover, although the pressure in a fission reactor is arbitrary if it is a pressure which can 
manufacture fuUerene, generally it is good that it is 30 - lOOtorr more preferably ten to 600 torr. In 
addition, in the gestalt of said the operation of each, although the burner for manufacture of hula lanes 
was formed in the pars basilaris ossis occipitalis of a fission reactor, the fitting location and approach are 
arbitrary. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the manufacturing installation which uses the burner for 
manufacture of the fullerene concerning the gestalt of operation of the 1st of this invention. 
[Drawing 21 A view A- A sectional view [ in / in (A) / drawing 1 ] and (B) are the explanatory views of 
the modification of an exhaust nozzle part. 

[Drawing 3] It is the sectional view of a manufacturing installation using the burner for manufacture of 
the fullerene concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is a view B-B sectional view in drawing 3 . 

[Drawin g^ It is the sectional view of a manufacturing installation using the burner for manufacture of 
the fullerene concerning the gestalt of operation of the 3rd of this invention. 
[Drawing 6] It is the detail sectional view of the burner for manufacture of the said fullerene. 
[Drawing 71 It is this top view. 

[Drawing 8] It is the sectional view of the burner for manufacture of the fullerene concerning the gestalt 
of operation of the 4th of this invention. 
[Description of Notations] 

The burner for manufacture of fullerene, 1 1 rmanufacturing installation, 1 la, lib : 10: A fission reactor, 
12 : A furnace wall, 13:refractory material, 14:bumer head, 15, 16: accumulator, 17: 20 The cooling 
jacket section, 18:inlet port, 19:outlet, 21 : A feed hopper, 22: 24 An insertion hole, 23:pipe, a 
23a:diaphragm, 25 : An exhaust nozzle, 26 : A pipe, the burner for manufacture of 27:fullerene, a 
27a:manufacturing installation, 28 : A burner head, 29, 30:accumulator, 31, 32:feed hopper, 37 33, 
34:insertion hole, 35:pipe, 36:diaphragm, 38 : An exhaust nozzle, 40: The burner for manufacture of 
fullerene, 41:manufacturing installation, 42 : A fission reactor, 43 : A bottom plate, 44:bumer head, 45, 
46:accumulator, 47:cooling jacket section, 48 : An inlet port, 49:outlet, 50:insertion hole, 51:square pipe 
steel, 52:diaphragm, 53, 54:feed hopper, the burner for manufacture of 56:fullerene, 57:bumer head, 58, 
59:accumulator, 60, 61:feed hopper, 62, 63:insertion hole, 64:pipe, 65:diaphragm, a 65a:jet nozzle, 66: 
Nozzle stoma 
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